Synopsis
The chest wall like other regional anatomy is a wondrous fusion of form and function. Principle functions are the protection of internal viscera and an expandable 'cylinder' facilitating variable gas flow into the lungs.
Knowledge of the anatomy of the 'whole' cylinder (ribs, sternum, vertebra, diaphragm, intercostal spaces and extrathoracic muscles) is therefore not only important in the local environment of a specific chest wall resection but its relation to overall function. An understanding of chest wall kinematics might help define the loss of function after resection and the effects of various chest wall substitutes. Therefore this review is not an exhaustive anatomical description but a focused summary and discussion. Intercostal spaces breadth is greater anteriorly than posteriorly and greater between the upper ribs than the lower ribs.
Sternum
The sternum consists of three bony parts connected by two joints. The wide cephalad manubrium is relatively fixed because it articulates with the first rib and the clavicle. The large flat body of the sternum articulates with ribs 2 through 7.
(figure 3) The joint between the manubrium and the body moves allowing the body to move anteriorly and cephalad. In the process, it draws the ribs, which articulate with it, upward and outward, increasing the transverse diameter of the chest. The xiphoid process is small and is of little consequence 
Diaphragm
The diaphragm is an elliptical cylindroid structure, capped by a dome; it arches over the abdomen, with the right hemidiaphragm higher than the left. ( figure 6) The concave, dome-shaped part allows the liver and the spleen, situated underneath the diaphragm, to be protected by the lower ribs and the chest wall.
The diaphragm is a striated skeletal muscle consisting of two major parts: the muscular part radiating outward and the central, noncontractile tendinous part. Breathing is endurance work, like that of the heart, as the diaphragm must contract in repetitive fashion for life. Hence it contains 55% type I, slow-twitch, fatigue resistant muscle fibers the remaining type II, fast-twitch are recruited when the breathing rate increases (3)
Extrathoracic Muscles
Knowledge of function and anatomy of extrathoracic chest wall muscles are essential to understand the effects of resection and appropriate use as muscle flaps (4) (figure 7). An overview is given in the table 1. The joint between the manubrium and the body of the sternum allows the body to have a greater anterior and cephalad excursion, which causes the lower ribs to move more cephalad and anterior than the upper ribs, resulting in a greater increase in diameter in the lower chest.
The volume shifts of the cylinder can be increased greatly during times of need.
The accessory muscles of respiration by the above mechanism respond to increase the diameter of the chest on inspiration (sternocleidomastoid muscle, the scalene muscles, and the external intercostals). The accessory muscles of expiration (internal intercostal, rectus abdominis, external and internal oblique and transverse abdominis muscles) function to decrease the internal thoracic diameters and decrease the volume of the cylinder, hence forcing the chest to exhale air. These muscles cause the ribs and the sternum to move downward.
The abdominal muscles force the viscera cephalad pushing the diaphragm upward. These changes, along with increased respiratory rate, allow a tremendous increase in respiratory gas exchange to deal with the increased demand.
Because of their fiber orientations and the distances between their costal insertions and the center of rotation of the ribs, the conventional view is that the external intercostal muscles elevate the ribs and have an inspiratory action, whereas the internal intercostals lower the ribs and so have an expiratory action. This may not be completely accurate as animal studies suggest that the position (both craniocaudally and dorsoventrally), lung volume and interaction with other spaces can effect their action. (6) The exact contribution and interaction of the thoracic rib cage (principally intercostals), abdominal rib cage (principally diaphragm) and abdominal muscles were difficult to study non invasively and dynamically. But more recently there is sound data on the interaction and contributions of these compartments at rest and after different forms of exercise.(7) Significant abnormal patterns at rest, after exercise and asynchronies between compartments have been recognized in disease states. (8) However the local and global changes following chest wall resection and reconstruction are yet to be studied in such detail. Early evidence from pectus excavatum patients suggest that patterns of disordered chest wall motion are present in subgroups of patients but whether surgical correction improves this is uncertain. (9) 1 Gray H. Gray's anatomy: the anatomical basis of medicine and surgery. 39th
